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(57) ABSTRACT

The device includes a centralized warning system able to
detect failures of systems of the aircraft and to display
procedure lines on a screen, a procedure line including a text
grving an indication of an action to be executed at least in the
case of a failure, a semantic analysis module for determining
from a current procedure line i1 the action to be executed 1s
associated with a controllable control button and for imple-
menting a semantic analysis of the text of the procedure line
using word recognition and 1 order to derive therefrom
indications relative to the controllable control button, these
indications including at least an 1dentification of the control
button, and a warning unit recerving these indications and
being able to warn a member of the crew.
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METHOD AND DEVICE FOR ASSISTING
THE MANAGEMENT OF PROCEDURES,
NOTABLY OF FAILURES OF SYSTEMS OF
AN AIRCRAFKT

TECHNICAL FIELD

The present invention relates to a method and a device for
assisting the management of procedures, notably of failures
of systems of an aircraift, 1n particular of a transport airplane.

BACKGROUND OF THE INVENTION

It 1s known that an aircraft such as a transport airplane 1s
generally provided with a central onboard warning system or
computer, of the FWS (Flight Warning System) type, for
example named ECAM (for “FElectronic Centralized Aircratt
Monitor”, the French translation of which 1s “surveillance
electronique centralisée de 1’aeronef”). This FWS system
monitors functions of the aircrait and transmits correspond-
ing 1tems of information to the pilot or pilots of the aircrait.
The FWS system also generates, 1I necessary, messages
giving details of failures and, in certain cases, lists of
procedures to implement 1n order to overcome a particular
problem (or failure).

In order to do this, the FWS system recerves data from:

systems of the aircrait, in order to command the triggering

of audio and/or visual warning signals, and 1n order to
display warning procedures when a failure 1s detected;
and

control buttons, for veritying that a particular action has

been executed during the implementation of a proce-
dure.

The FWS system generally comprises one or more com-
puters and a display unit, and its function 1is:

to display checklists or lists of actions to be executed (or

carried out) 1n order to configure or reconfigure systems
of the aircraft when a new situation or new flight phases
are entered (for example when changing from cruise
flight to a descent); and

to display procedures to be carried out 1n order to recon-

figure systems of the aircraft, when a failure 1s detected
in one of the systems of the aircraft.

All of the actions (to be executed) 1n order to reconfigure
the systems are displayed and the crew must carry out each
action, one after the other.

Certain procedures require a large number of actions to be
executed, which increases the workload of the crew.

BRIEF SUMMARY OF THE INVENTION

An aspect of the present invention may overcome this
disadvantage by making it possible to reduce the workload
of the crew. It relates to a method for assisting the manage-
ment of procedures, notably of failures of systems of an
aircraft, said aircrait being provided with a centralized
warning system comprising at least one screen, the central-
1zed warning system being configured to be able to detect
failures of systems of the aircraft and to display procedure
lines on the screen, a procedure line comprising a text giving
an 1ndication of an action to be executed.

According to an aspect of the invention, said method
includes:

E1/ receiving the content of a procedure line comprising,
an 1indication of an action to be executed, as displayed on the
screen;
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E2/ determining if the action of this procedure line to be
executed 1s associated with a controllable control button that
can be actuated 1n order to mitiate the execution of the action
and, 1n the athirmative, implementing a semantic analysis of
the text of the procedure line by means of word recognition,
in order to derive therefrom indications relating to the

controllable control button, these indications comprising at
least an 1dentification of the control button;

E3/ transmitting these indications to at least one warning,
unit 1n order to warn a member of the crew of the aircraft.

Thus, thanks to the invention, by determining and pro-
viding indications to the crew, as described above, the
execution of a procedure for managing procedures, notably
(but not exclusively) during a failure, 1s assisted, which
makes 1t possible to reduce the workload of the crew and to
overcome the abovementioned disadvantage.

Advantageously, step E3/ 1s configured to transmit the
indications to at least one warning element informing of the
possibility of an automatic execution of the action to be
executed, and step E3/ comprises a monitoring sub-step,
consisting of monitoring the actuation of an automatic
execution button, and a command sub-step consisting, 1n the
case of actuation of the automatic execution button by a
member of the crew of the aircraft, of automatically com-
manding the execution of the action.

Moreover, advantageously, step E3/ 1s configured to trans-
mit the indications to at least one touch-sensitive screen
displaying and highlighting at least one control button
corresponding to said identification, the highlighted control
button being configured to be able to be actuated by a
member of the crew of the aircraft in order to trigger the
execution of the action. Moreover, 1n this case, advanta-
geously, the control buttons displayed on the touch-sensitive
display screen, other than said highlighted control button,
are locked with respect to actuation. Preferably, the method
also comprises an unlocking step consisting of allowing an
operator to unlock the locked control buttons.

Moreover, advantageously, step E3/ includes transmitting,
the indications to a display unit, the display umit displaying
a synoptic page of at least one system of the aircraft, related
to the action to be executed.

Moreover, 1n a preferred embodiment, the semantic analy-
s1s used 1n step E2/includes, starting from the received
procedure line comprising a text giving an indication of an
action to be executed, of carrying out the following succes-
s1ve operations:

A/ checking if the action has been executed or not, and:

Al/ 1f the action has not been executed, splitting the text
of the procedure line into two parts, namely a first part
comprising an identification of a control button and a second
part indicating a position of the control button, extracting the
identification and the position from them, and moving on to
a step B/;

A2/ otherwise, 1ssuing an error message;

B/ checking if the extracted identification 1s part of a
predetermined first set of 1dentifications of control buttons,
and.:

B1/ 1t the identification 1s part of this first set, moving on
to a step C/;

B2/ otherwise, 1ssuing an error message;

C/ checking i1 the extracted position 1s part of a prede-
termined second set of controllable positions, and:

C1/ 11 the position 1s part of this second set, transmission
of the identification and the position of the control button;

C2/ otherwise, transmitting only the i1dentification of the
control button.
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The present invention also relates to a device for assisting,
the management of procedures, notably of failures of sys-
tems, ol an aircrait, said device comprising a centralized
warning system comprising at least one screen, the central-
1zed warning system being configured to be able to detect
fallures and to display procedure lines on the screen, a

procedure line comprising a text giving an indication of an
action to be executed.

According to an embodiment of the invention, said device
COMPrises moreover:

a control module comprising a semantic analysis module,
the semantic analysis module being configured to
receive a current procedure line, the semantic analysis
module also being configured to determine from the
current procedure line if the action to be executed 1s
associated with a controllable control button able to be
actuated 1n order to trigger the execution of the action
and 1n order to implement a semantic analysis of the
text of the procedure line using word recognition and 1n
order to derive therefrom indications relative to the
controllable control button, these indications compris-
ing at least an identification of the control button; and

at least one warning unit associated with said semantic
analysis module, said warning unit receiving these
indications and being able to warn a member of the
Crew.

In a first embodiment, the warning unit comprises at least
one alarm element informing of the possibility of an auto-
matic execution of the action to be executed. Preferably, the
alarm element corresponds to one of the following elements:

at least one symbol displayed on a display unit;

at least one luminous element configured to emit a light
signal.

Moreover, advantageously, the warning unit comprises at
least one automatic execution button, and the control mod-
ule 1s configured, 1n the case of actuation of the automatic
execution button by an operator, to automatically command
the execution of the corresponding action.

Moreover, 1n a second particular embodiment, the warn-
ing unit comprises a touch-sensitive display screen config-
ured to highlight a control button corresponding to said
identification, the control button highlighted on the touch-
sensitive display screen being configured so that an actua-
tion of this control button commands execution of the action.
Preferably, the touch-sensitive display screen 1s configured
to display a plurality of control buttons and to lock, with
respect to actuation, the control buttons other than said
highlighted control button, and the warming unit comprises
an unlocking unit configured to allow an operator to unlock
the locked control buttons.

Moreover, advantageously, the warning unit comprises a
display screen configured to display a synoptic page of at
least one system related to the action to be executed.

Moreover, advantageously, the control module comprises
a database comprising at least some of the following 1tems
ol information:

names and abbreviations of terms used at least 1n proce-
dure lines;

identifications of control buttons:

positions ol controllable control buttons.

BRIEF DESCRIPTION OF THE DRAWINGS

The appended figures will give a good understanding of
how the mvention can be embodied. In these figures, 1den-
tical references denote similar elements.
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FIG. 1 1s the block diagram of a first embodiment of a
fallure management system.

FIG. 2 1s the block diagram of a second embodiment of a
fallure management system.

FIG. 3 1s the block diagram of a method for the semantic
analysis of the text of a procedure line.

FIGS. 4 and 5 diagrammatically show means of the first
embodiment of the failure management system, used for the
implementation of particular situations.

FIGS. 6 and 7 diagrammatically show means of the
second embodiment of the faillure management system, used
of the implementation of particular situations.

DETAILED DESCRIPTION

The device 1 shown diagrammatically in FIGS. 1 and 2
according to two different embodiments making 1t possible
to 1llustrate aspects of the invention, 1s notably designed to
assist the processing and management of procedures, nota-
bly of failures, relating to systems (flight control, fuel
supply, deicing, etc.) of an aircraft (not shown), 1n particular
of a transport airplane.

This device 1 comprises an onboard centralized warning,
system (or computer) 2, of the FWS (Flight Warning Sys-
tem) type, for example called ECAM (standing for “Elec-
tronic Centralized Aircraft Monitor™).

The centralized (or central) warning system 2 monitors
functions of a set 3 of systems of the aircrait, to which 1t 1s
connected (directly or indirectly) as illustrated by an arrow
4, and 1t transmits corresponding items of mformation to the
pilot or pilots of the aircraft. The centralized warning system
2 also generates, 1f necessary, messages giving details of the
failures and, 1n certain cases, lists of procedures to 1mple-
ment 1n order to overcome a failure or a particular problem.

The centralized warning system 2 1s a central processing,
system, which detects failures and/or flight phases, and
sends appropriate data to a control unit 3, to an audio unit 6
and to a display unit 7, via links 8 to 10 respectively. More
precisely:

the control unit 5 comprises a set of buttons which are

highlighted 1n the case of a warning (notably following
a failure) and which must be pressed by an operator 1n
order to stop a warning;

the audio unit 6 groups devices (loud speakers or head-

phones) in order to emit audible warning signals; and
the display unit 7 comprises at least one warming display
screen 11 of the WD (Warning Display) type.

Moreover, the device 1 comprises a control interface (or
panel) 12A, 12B, of the ICP (Integrated Control Panel) type,
which comprises buttons or even one or more touch pads, as
described below.

The centralized warning system 2 receives data from
systems of the aircrait (as 1llustrated by the link 4) and, when
a failure 1s detected, it commands, via the links 8 to 10, the
triggering of audio and/or visual warning signals by the units
5 and 6 and the display of warning procedures by the display
unit 7.

Moreover, the centralized warning system 2 receives data
from control buttons (for example from the control interface
12A, 12B), to check that an action has been executed during
the implementation of a procedure.

The function of the centralized warning system 2 1s:

to display (or example on the warning display screen 11)

checklists or lists of actions to be executed (or carried
out) 1n order to configure or reconfigure systems of the
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aircralt when a new situation or a new ftlight phase
occurs (for example when changing from cruise flight
to descent); and

to display (notably on the waring display screen 11)
procedures to be carried out 1 order to reconfigure
systems de the aircraft when a failure 1s detected 1n one
of the systems of the aircraft. For example, when a fuel
pump 1s detected to have failed, a procedure requesting
the crew to switch 1t off 1s displayed.

The centralized warning system 2 1s configured to display
procedure lines on the warning display screen 11 at least in
the case of failure, a procedure line comprising for example
an indication of an action to be executed.

In FIGS. 1 and 2, there 1s also a representation of an
operator O, notably a pilot of the aircraft, who can become
aware ol information generated by the units 5, 6 and 7, as
illustrated by arrows 11, 12 and 13 shown in dashed line.
The operator O can also act on the control interface 12A,
12B, as illustrated by an arrow 14 shown in dashed line.

The device 1 comprises moreover:

a control module 14 comprising a semantic analysis
module 15. The semantic analysis module 15 1s con-
figured to receive a current procedure line, a procedure
line comprising for example an indication of an action
to be executed. The semantic analysis module 15 1s also
configured to determine from the current procedure line
if the action to be executed 1s associated with a con-
trollable control button to be actuated 1n order to
execute this action and, in the athirmative, in order to
implement a semantic analysis of the text of the pro-
cedure line using word recognition, in order to derive
therefrom 1indications relative to the controllable con-
trol button, as described below, these indications com-
prising at least the identification of the control button;
and

at least one warning unit U1, U2 linked to said semantic
analysis module 15 and described below, the warning
umt Ul, U2 receiving these indications and being
capable of warning a member of the crew.

It 1s considered that a control button 1s controllable 11 its
state can be modified, particularly for the purpose of com-
manding the execution of an action. The state can have
different controllable positions (“ON” (“allume” in French),
“OFF” (“¢teint” in French), . . . ).

Thus, by determining and providing indications to the
crew via the warning unit U1, U2, in particular 1n the event
of a failure, as described below, the device 1 assists the crew
in executing a failure management procedure.

In the context of the present invention, two main embodi-
ments are foreseen, for using the indications supplied by the
control module 14, which are shown in FIGS. 1 and 2
respectively.

These embodiments each show the elements described
above and notably the semantic analysis module 15 which 1s
connected to the centralized warning system 2 via a link 16.

This semantic analysis module 15 comprises a central
processing umt of the CPU (Central Processing Unit) type
and 1s associated with a database 17 forming part of the
control module 14. The central processing unit receives the
same data as the centralized warning system 2, namely text
data, for example via the link 16.

Moreover, the database 17, which 1s connected to the
semantic analysis module 15 via a link 18 as shown 1n FIGS.
1 and 2 or which i1s integrated in the latter, comprises the
following information:

names and abbreviations of terms used at least 1n proce-
dure lines;
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1dentifications of control buttons;

positions of controllable control buttons.

In the first embodiment shown 1n FIG. 1, the warming unit
U1l comprises at least one warning element 20. This warning
clement 20 1s activated by the control module 14 via a link
21 1n order to inform the crew of the possibility of an
automatic execution of an action to be executed, as 1illus-
trated by a link 15. The warning element 20 1s activated until
a crew member executes the required action.

The warning element 20 can be embodied 1n di
forms. In particular, 1t can be embodied 1n the form:

of a visual symbol displayed on a display screen, and

notably on the warning display screen 11, and this

occurring:

either at the start of the procedure line to be automated,
as represented by a symbol 22 1n FIGS. 4 and 5;

or at a fixed location on the display screen; or,

of a luminous element configured to emit a light signal.

This luminous element may or may not be incorporated 1n
a control button, and 1t can be located at different places. In
particular 1t can be placed:

near a display screen;

near the control interface 12A;

near buttons on the tower;

near or within an automatic execution button (wherever 1t

may be located).

Moreover, 1n this first embodiment, the warning unit Ul
comprises at least one automatic execution button 23. More-
over, the control module 14 1s configured to automatically
command the execution of the corresponding action in the
case of actuation of the automatic execution button 23 by a
crew member. This actuation i1s detected by the control
module 14 for example via a link 24.

Consequently, the actuation of the automatic execution
button 23 puts the controllable control button into the
requested position (via the control module 14 and the links
24 and 235 or directly via a link 19) and generates an
automatic execution of the corresponding action to be
executed.

The controllable control button 1s thus automatically
controllable with a change of state. The state of the control-
lable control button can also be changed by the crew simply
by pressing the corresponding control button.

In the first embodiment shown in FIG. 1, the device 1
therefore comprises a warning element 20 and an automatic
execution button 23, in addition to the semantic analysis
module 15, as shown 1n thick line.

The warning element 20 and the automatic execution
button 23 can be either different buttons or the same button
(of the push-button type or a touch-sensitive screen button).
“Touch-sensitive screen button” 1s understood to mean a
touch-sensitive area located on the touch-sensitive screen
which 1s sensitive to a contact, notably by a finger, and
whose contact generates the same command as a push-
button.

In a particular embodiment, the automatic execution but-
ton can correspond to a push-button of a man/machine
interface of the ECAM (the man/machine interface 1s called
“BECP”, standing for “ECAM Control Panel”).

Thus, 1in the context of the present invention, the auto-
matic execution button 23 can be notably:

a dedicated push-button, that can be located at di

places 1n the cockpit;

the same button as the one used for checking the proce-

dure lines on a display of the ECAM.

The functioning of this first embodiment will be described
in greater detail below, with reference to FIGS. 4 and 5.
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Moreover, 1n a second particular embodiment shown 1n
FIG. 2, the warning unit U2 comprises, as a control inter-
face, a touch-sensitive display screen 12B. This touch-
sensitive display screen 12B 1s configured to highlight the
control button corresponding to the identification received
from the control module 14 via a link 26. The corresponding
control button 30 (FIGS. 6 and 7) 1s configured so that an
actuation of this control button 30 triggers the execution of
the action (which 1s carried out 1n the usual manner). The
control module 14 1s also connected to the display unit 7 by
a link 28.

In this second embodiment, the control panels of the ICP
type are replaced by the touch-sensitive display screen 12B,
which can be placed anywhere 1n the cockpit (in the centre,
on the ceiling).

Moreover, in a preferred realization of this second
embodiment, the touch-sensitive display screen 12B 1s con-
figured to lock, with respect to actuation, the control buttons
31 other than the highlighted control button 30, as shown 1n
FIGS. 6 and 7, which prevents an unwanted actuation of
these other control buttons. Moreover, the warning umt U2
comprises an unlocking umt 35 (for example integrated 1n
the touch-sensitive display screen 12B) which 1s configured
to allow an operator to unlock the locked control buttons.

The control buttons, other than said highlighted control
button, can be locked with respect to actuation, either
individually or by a locking screen covering the entire
displayed page apart from the appropriate control button, as
described below with reference to FIGS. 6 and 7 respec-
tively.

The functioning of this second embodiment 1s described
in more detail hereatfter, with reference to these FIGS. 6 and
7.

The device 1, such as realized according to one or other
of the aforesaid first and second embodiments, uses infor-
mation ol an action to be executed in order to reduce the
workload of the crew and to increase the safety margins. It
thus assists the crew 1n executing the procedures in a more
ellicient manner.

The semantic analysis method (or algorithm) used by the
semantic analysis module 15 (FIGS. 1 and 2) 1s shown 1n

FIG. 3. It consists of carrying out processings, on the basis
of an mput (procedure) line, received 1n a step El. In the
example of FIG. 3:

Y (for “Yes”, or “ou1” in French) signifies that a verified
condition 1s obtained; and

N (for “No”, or “non” in French) signifies that a verified
condition has not been obtained.

An 1nput line for the semantic analysis algorithm 1s a data

structure, containing the following elements:

a text TEXT representing the content of the procedure
line:

a Boolean ACTION which defines 1f the procedure line 1s
an action or not. A Boolean 1s a two-state variable. A
variable of this type 1s thus either 1n the “True” state
(which 1s the English term), or in the “False” state
(which 1s the English term);

a Boolean SENSED (detected) which defines if, for the
procedure line, an action i1s detected or not. If the
Boolean SENSED 1s 1n the “False” state (non-detect-
able) and 1ndicates that, for the procedure line, 1t 1s not
possible to detect, which signifies that the systems
cannot detect 1f the action has been carried out (ex-
ecuted) or not. Conversely, if the SENSED Boolean 1s
in the ““True” (detectable) state and indicates that, for
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the procedure line, 1t 1s possible to detect, this signifies

that the systems can detect 1f the action has been carried

out or not,

a Boolean STATE (state) which defines 11 the action of the

procedure line 1s actually carried out or not.

The following three conditions C1 to C3 must be met 1n
order that the semantic analysis method may be used:

Cl: action line: ACTION has the appropriate value

(True);

C2: detectable action: SENSED has the appropriate value

(True);

C3: action not carried out: STATE has the appropnate

value (False).

Moreover, a fourth condition C4 must also be met. It must
be a single action.

If the text TEX'T does not contain any line of characters
relative to a multiple action line, it refers to a single action.
On the other hand, 1f the text TEXT contains signs or
symbols such as “ALL” (all), “&”, “or” (or), “+” or a lower
case letter s, 1t refers to a multiple action line.

These checks V are carried out in step E2.

I1 the three conditions C1 to C3 are met for the data inside
the centralized warning system 2, it 15 not necessary to
provide (in the control module 15 or in the semantic analysis
module 14) additional software for checking them. They are
sent by the centralized warning system 2 with the text of the
procedure line.

In order to continue to the next step E3 of the algorithm,
the procedure line must therefore exhibit the following
characteristics:

relate to an action;

detectable:

not carried out; and

single.

All detectable single-action procedure lines have the same
determined semantic structure with characteristic terms or
predetermined abbreviations, used in aeronautics. For an
action not yet carried out, the structure 1s “Designation of the
control button . . . Position to obtain”, for example “WING
A-ICE ... ON”, where the control button 1s “WING A-ICE”
(control button for deicing the wing) which must be set 1n
the “ON” position (in order to activate the deicing).

The algorithm uses the semantic structure i order to
extract and retrieve information, by implementing the fol-
lowing steps E3 to E5:

E3/ split the procedure line into two parts, removing the

dots “ . . . ”, namely into:

a left hand part: containing the designation of the
control button, for example “WING A-ICE” for the
example mentioned above; and

a right hand part: contaiming the position of the control
button, for example “ON”;

E4/ recognize the designation of the control button by

verification 1n the database 17:

if the verification 1s positive, the i1dentification which
identifies the control button without ambiguity 1s
available:

1if the verification 1s not successful, the control button 1s
not recognized and the algorithm sends an error code
(control button not recognized) at the output S2;

E5/ only 11 E4 succeeds (*Y”), recogmize 11 the position of

the control button 1s controllable, by verilying a cor-

respondence in the database 17 containing the control-
lable control buttons positions, using the 1dentification
of the control button (from the preceding step E4). For
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example, for the identified control button associated
with “WING A-ICE”, the controllable positions are

“ON”, “OFF”, “AUTO”:

if the position of the control button 1s 1n the database
17, the position of the control button 1s 1dentified
without ambiguity. The (Identification/Position) pair
1s sent to the control interface (output S3). Thuis
indication (or information) can be used 1n the afore-
said two embodiments (FIGS. 1 and 2), for example
i1 the position of the control button 1s “ON’;

if the position of the control button 1s not in the
database 17, only the identification of the control
button 1s sent to the control interface (output S4).
This indication 1s only used in the aforesaid second
embodiment. For example, 1f the position of the
control button 1s “as required” (“as required”) or
“consider” (“consider”), this position 1s not a con-
trollable position.

An output of the algorithm 1s obtained (such as shown 1n
FIG. 3) for each mput procedure line.

There are four possible outputs S1 to S4 of the algorithm,
namely:

output S1: the mput procedure line 1s not a detectable

single action line and i1s not taken into account. The
algorithm sends an error code (or message);
output S2: the control button 1s not recognized without
ambiguity, and 1t 1s not therefore taken into account.
The algorithm sends an error code;

output S3: the position and the identification are defined
without ambiguity and they are sent to the control
interface, in order to be used 1n one or other of the
aforesaid two embodiments;

output S4: only the identification 1s 1dentified without

ambiguity and it 1s sent to the control interface, 1n order
to be used 1n the second embodiment only.

The functioning of the first embodiment of the invention
1s described below with reference to FIGS. 4 and 5, on the
basis of particular examples. In these FIGS. 4 and 3, there
has been shown diagrammatically:

at the top, the warning display screen 11 forming part of

the display unit 7; et

at the bottom, the control interface 12A.

In the example shown 1n these FIGS. 4 and S, the warning,
indicates a disagreement of air data instruments of the
aircraft with a displayed text, for example of the type “NAV
ALL AIR DATA DISAGREE” (that 1s to say “NAV all of the
air data disagree”), on the warning display screen 11.

In this situation, the pilot 1s asked to compare data
between the principal and backup air data systems, and to
deactivate other systems of the aircrait which could disturb
these air data systems (for example the deicing system).

A plurality of procedure lines L1 to L3 1s also shown.
These procedure lines L1 to L5, which are such as described
above, are shown 1n FIGS. 4 and 5 simply by a thick line
representing a text.

The pilot knows the action (or procedure) to use, by the
highlighting of the first procedure line 1. In order to do this,
this first procedure line L1 1s for example surrounded by a
frame (such as the frame 27), preferably a rectangle, notably
shown 1n a particular color, for example blue.

The text of the procedure line L1 which 1s the current
procedure line 1s, for example, “AIR DATA .. . CHECK?”,
that 1s to say “Air Data . . . Check™.

This first procedure line L1 thus highlighted 1s a non-
detectable line. This signifies that the systems cannot detect
if the action has been carried out or not. The pilot must check
in the usual manner with the appropriate button. The pilot
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normally interacts with the centralized warning system 2 by
using the control interface 12A in the usual manner.
The semantic analysis module therefore ignores this non-
detectable procedure line L1 (output S1 1n FIG. 3).
Moreover, 11 the next highlighted procedure line 1.2 1s, for

example, “AT LEAST ONE AIR DATA . .. RELIABLE ?”
(that 1s to say “At least one air data . . . Reliable?”), 1t 1s also
ignored because 1t 1s a question line and not an action line.

On the other hand, in the example shown in FIG. 4, a

procedure line L3 (highlighted by the frame 27), for example
“A-ICE AUTO MODE . . . OFF”, 1s detected by the

semantic analysis module 15 as being a detectable single
action line. The 1dentification of the control button and 1ts
position are recognized by the semantic analysis module 15.
The semantic analysis module 15 sends a command
(Boolean) to the warning element 20 1n order to activate 1it.
As indicated above, it can be a luminous element in the
cockpit or a specific symbol for example on the display unit
7. This warning element 20 informs the pilot that the action
associated with the procedure line L3 can be automated. In
this example, the warning element 20 1s a visual symbol 21
displayed at the start of the procedure line L3 on the warning
display screen 11 of the display unit 7.
This warning element 20 can be positioned elsewhere 1n
the cockpit, for example 1n a central warning device or a
dedicated button.
The pilot, whose hand 29 has been represented 1n FIG. 4,
actuates the automatic execution button 23 1n order to
command the automatic execution of the action associated
with the procedure line L3. In order to do this, the pilot can
press a push-button, or touch an area of a screen 1n the case
ol a touch-sensitive screen. The actuation of the automatic
execution button 23 1s detected, and the semantic analysis
module 15 sends the i1dentification and the position of the
control button to the control interface 12A in order to
automatically mitiate the action. The controllable control
button (“A-ICE AUTO MODE”) 1s put into the off (“OFF”)
state.
In the example of FIGS. 4 and 3, the automatic execution
button 23 1s located on the control interface 12A.
As the control iterface 12A has triggered the action on
the button, 1n accordance with the received position and
identification, the centralized warning system 2 detects 1t
and 1t commands the following displays:
the procedure line L3 1s marked as being carried out via
a display 1n a corresponding color, for example white,
and without dots “ . . . 7, between “A-ICE AUTO
MODE” and “OFF”, that 1s to say “A-ICE AUTO
MODE OFF”’; and

the frame 27 1s moved to the next procedure line L4, 1n
order to highlight it as shown 1n FIG. 3, this procedure
line L4 thus becomes the current procedure line.

The functioning of the second embodiment of the mven-
tion 1S described hereatfter, with reference to FIGS. 6 and 7
on the basis of a particular example.

In FIGS. 6 and 7, there has been shown diagrammatically:

at the top, the warning display screen 11 forming part of

the display unit 7; and

at the bottom, the control interface corresponding to the

touch-sensitive display screen 12B.

In this example, the warning considers that the two wing
tuel tanks (right and lett) of the aircraft are at a low level,
with for example a text “FUEL L+R WING TK LEVEL LO”
and procedure lines L6 to L10. The pilot must open the
“crossieed” valves A and B 1n order to allow a free transfer
of fuel between the two sides of the aircratt.
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In this example, the first procedure line L6 (current

procedure line highlighted by the frame 27) 1s “CROSS-
FEED A . .. ON”, that i1s to say “Crossieed fuel supply . .
. On”. This procedure line L6 1s a detectable single action
line.

The control module 14 highlights on the touch-sensitive
display screen 12B the control button 30 corresponding to
the 1dentification, on the corresponding “FUEL” page. Other
pages can also be displayed, as illustrated by “ELEC”,
“AIR”, “ENG”, “HYD” and “BLEED”.

Moreover, the control buttons 31, other than said high-
lighted control button 30, are locked with respect to actua-
tion, and this 1s done individually, as illustrated by the
cross-hatchings 32 for each of the control buttons 31 in FIG.
6. These cross-hatchings 32 show an individual locking of
cach of the control buttons 31.

FI1G. 7 shows a situation identical to the situation shown
in FIG. 6 but with a locking screen 33 covering the entire
page except for the appropriate control button 31, instead of
cach control button individually as in the preceding
example.

In such a locking situation (FIGS. 6 and 7), an operator
can use the unlocking unit 35 (FIG. 2) to unlock the locked
control buttons 31.

This unlocking unit 35 corresponds to an override mecha-
nism to allow the pilot to imitiate actions on the locked
control buttons 31 1f necessary. An example of an override
mechanism can comprise:

a display element displaying an override confirmation
request 1f the pilot touches a locked control button 31,
by displaying for example a question such as “Unlock
all of the control buttons? Yes/No”; and

a confirmation element, the actuation of which, by select-
ing the appropriate response (“Yes), unlocks all of the
control buttons 31.

Moreover, 1n a particular variant embodiment, able to be
applied to both of the embodiments described above, the
semantic analysis module 15 1s linked with a synoptic
display screen 34, for example forming part of the display
unit 7 (FIGS. 1 and 2). The semantic analysis module 15
sends 1nstructions to this synoptic display screen 34 1n order
to automatically display a synoptic page related to the
procedure line being processed by the semantic analysis
module 15, and more precisely a synoptic page of at least
one system related to the action to be executed.

This automatic display 1s not carried out for actions whose
cellect cannot be seen on a synoptic page. By way of
illustration, a procedure line of the “Anti-Ice Auto Mode . .
. OFF” type 1s such an example, for which no display of this
type 1s produced.

On the other hand, a procedure line of the “WING A-ICE
... ON” type (that 1s to say “Wing deicing . . . On™), which
requests the pilot to set the “WING A-ICE” button to “ON”,
can be automated. In this case, the situation could be
improved by deicing certain probes. The synoptic page of
the BLEED type 1s displayed and shows 11 “WING A-ICE”
1s 1n the “ON” position or not. When the pilot actuates the
automatic execution button, the action 1s automated, and the
pilot can check visually that the action has been carried out
by seeing the indication on the displayed synoptic page.

The device 1, such as described above, can therefore carry
out the following operations:

it extracts the content of a current procedure line to be
carried out which 1s displayed on the warning display
screen;

it determines if the action to be carried out relates to a
controllable control button and if necessary extracts
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indications (1dentification of the button to be activated,
state (“ON”, “OFF”, . . . ) 1in which 1t must be set) from
the text of the procedure line using word recognition;
it sends these indications:
in the first embodiment, notably to a warning element,
with an automatic change of state of the controllable
control button (instead of the crew actuating this
button) and an automatic command to trigger the
execution of the corresponding action; or
in the second embodiment, to a touch-sensitive display
screen upon which the control buttons are displayed:
in order to highlight the control button that has to be
actuated by the crew; and
in order to lock the other control buttons, in order to
prevent the crew from an erroneous actuation; and
in a variant embodiment, to the synoptic display unit (for
showing synoptic pages of systems) 1n order to display,
if necessary, the appropriate page which provides infor-
mation on the action to be carried out.

While at least one exemplary embodiment of the present
invention(s) 1s disclosed herein, 1t should be understood that
modifications, substitutions and alternatives may be appar-
ent to one of ordinary skill in the art and can be made
without departing from the scope of this disclosure. This
disclosure 1s mntended to cover any adaptations or variations
of the exemplary embodiment(s). In addition, 1n this disclo-
sure, the terms “comprise” or “comprising” do not exclude
other elements or steps, the terms “a” or “one” do not
exclude a plural number, and the term “or” means either or
both. Furthermore, characteristics or steps which have been
described may also be used in combination with other
characteristics or steps and 1n any order unless the disclosure
or context suggests otherwise. This disclosure hereby incor-
porates by reference the complete disclosure of any patent or
application from which 1t claims benefit or priority.

The mvention claimed 1s:

1. A method for assisting the management of failures of
systems of an aircraft, said aircrait being provided with a
centralized warning system comprising at least one screen,
the centralized warning system being configured to be able
to detect failures of systems of the aircrait and to display
procedure lines on the screen, a procedure line comprising
a text giving an indication of an action to be executed,
wherein said method comprises:

E1/ receiving the content of a procedure line comprising

an 1ndication of an action to be executed, as displayed
on the screen;

E2/ determining 11 the action of this procedure line to be
executed 1s associated with a controllable control but-
ton that can be actuated to initiate the execution of the
action and, 1n the aflirmative, implementing a semantic
analysis of the text of the procedure line by word
recognition, to derive therefrom indications relating to
the controllable control button, the indications com-
prising at least an identification of the control button;
and

E3/ transmitting the indications to at least one warning
unit to warn a member of the crew of the aircratt.

2. The method as claimed 1n claim 1, wherein step E3/
comprises transmitting the indications to at least one warn-
ing element mforming of the possibility of an automatic
execution of the action to be executed; and

wherein step E3/ further comprises:

a monitoring sub-step, comprising monitoring the
actuation of an automatic execution button, and

a command sub-step, including, 1n the case of actuation
of the automatic execution button by a member of
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the crew of the aircrait, of automatically command-
ing the execution of the action.

3. The method as claimed in claim 2, wherein step E3/
comprises transmitting the indications to at least one touch-
sensitive screen displaying and highlighting at least one
control button corresponding to said identification, the high-
lighted control button being configured to be able to be
actuated by a member of the crew of the aircrait to trigger
the execution of the action.

4. The method as claimed in claim 3, wherein said
touch-sensitive screen displays a plurality of control buttons,
wherein the control buttons, other than said highlighted
control button, are locked with respect to actuation.

5. The method as claimed 1n claim 4, further comprising
an unlocking step comprising allowing a crew member to
unlock the locked control buttons.

6. The method as claimed 1n claim 1, wherein step E3/
comprises transmitting the indications to a display unit, the
display unit displaying a synoptic page of at least one system
of the aircraft, related to the action to be executed.

7. The method as claimed 1n claim 1, wherein the seman-
tic analysis used in step E2/comprises, starting ifrom the
received procedure line comprising a text giving an indica-
tion of an action to be executed, of carrying out the follow-
Ing successive operations:

A/ checking 1t the action has been executed or not, and

Al/ 11 the action has not been executed, splitting the text
of the procedure line 1nto two parts, namely a first part
comprising an i1dentification of a control button and a
second part indicating a position of the control button,
extracting the identification and the position from them,
and moving on to a step B/;

A2/ otherwise, 1ssuing an error message;

B/ checking 11 the extracted identification 1s part of a
predetermined first set of identifications of control
buttons, and

B1/ 11 the 1dentification 1s part of the first set, moving on
to a step C/;

B2/ otherwise, 1ssuing an error message:;

C/ checking it the extracted position 1s part ol a prede-
termined second set of controllable positions, and

C1/ 1t the position 1s part of this second set, transmission
of the i1dentification and the position of the control
button;

C2/ otherwise, transmitting only the identification of the
control button.

8. A device for assisting the management of failures of
systems of an aircrait, said device comprising a centralized
warning system comprising at least one screen, the central-
1zed warning system being configured to be able to detect
tailures of systems of the aircrait and to display procedure
lines on the screen, a procedure line comprising a text giving
an 1ndication of an action to be executed, wherein the system
COmMprises:

a control module comprising a semantic analysis module,

the semantic analysis module being configured to
receive a current procedure line displayed on the
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screen, the semantic analysis module also being con-
figured to determine from the current procedure line 1f
the action to be executed i1s associated with a control-
lable control button able to be actuated to trigger the
execution of the action and to implement a semantic
analysis of the text of the procedure line using word
recognition and 1n order to derive therefrom indications
relative to the controllable control button, the i1ndica-
tions comprising at least an identification of the control
button; and

at least one warning umt associated with said semantic

analysis module, said warning unit receiving the 1ndi-
cations and being able to warn a member of the crew.

9. The system as claimed 1n claim 8, wherein the warning,
unit comprises at least one alarm element informing of the
possibility of an automatic execution of the action to be
executed.

10. The system as claimed 1n claim 9, wherein the alarm
clement corresponds to one of the following elements:

at least one symbol displayed on a display unit; and

at least one luminous element configured to emit a light

signal.

11. The system as claimed in claim 8, wherein the warning
unit comprises at least one automatic execution button, and

wherein the control module 1s configured, 1n the case of

actuation of the automatic execution button by an
operator, to automatically command the execution of
the corresponding action.

12. The system as claimed in claim 8, wherein the
warning unit comprises a touch-sensitive display screen
configured to highlight a control button corresponding to
said 1dentification, the control button highlighted on the
touch-sensitive display screen being configured so that an
actuation of the control button commands the execution of
the action.

13. The system as claimed in claam 12, wheremn the
touch-sensitive display screen 1s configured to display a
plurality of control buttons and to lock, with respect to
actuation, the control buttons other than said highlighted
control button, and wherein the warning unit comprises an
unlocking unit configured to allow a member of the crew of
the aircraft to unlock the locked control buttons.

14. The system as claimed in claim 8, wherein the
warning unit comprises a display screen configured to
display a synoptic page of at least one system related to the
action to be executed.

15. The system as claimed in claim 8, wherein the control
module comprises a database comprising at least some of the
following items of information:

names and abbreviations of terms used at least in proce-

dure lines;

1dentifications of control buttons; and

positions of controllable control buttons.
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